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Abstract. ​ This paper observes what effect, if any, weather events exert on congestion 
prices in energy markets.  Millions of dollars are traded daily in these markets, and with the 
knowledge of how weather events affect electricity prices, traders can make more informed 
decisions on when to act.  I have 7 years of panel data at the zonal level of the New England 
Independent System Operator market to contrast with National Oceanic and Atmospheric 
Administration weather data from surface meteorological stations.  I utilized an ordinary 
least squares model controlling for season by year, day of week, and zonal fixed effects 
along with various demand side controls to test for the effect of weather events on average 
zonal daily real time congestion prices.  My results suggest that in the New England 
Independent System Operator market, on average, hail decreases congestion pricing, sleet 
and tornadoes increase congestion pricing, days following tornadoes and freezing rain have 
higher congestion pricing, and days following thunderstorms have lower congestion 
pricing.  
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                                                                                                                 (1)WP z,t = ∑
n
i=1
γi i,z,t + εz,t  
 where   is average daily zonal congestion price at zone   and time  ,   represents theP z,t z t W i,z,t  
summation of various binary indicators  , where   discerns the weather type between freezingi i  
rain, hail, thunderstorms, tornadoes, sleet, and high or damaging winds in zone   at time  , andz t  
is the error term for zone  at time  .εz,t z t  
It is likely that weather events have a lagged effect congestion pricing.  For instance, 
freezing rain occurring at time  might damage wires and add a transmission constraint to thet − 1  
market at time  .  In order to test for a lagged effect of weather events on congestion pricing, It  
include 1­day lagged weather event data in my regression. 
                                                                                       (2)W WP zt = ∑
n
i=1
γi i,z,t + ∑
n
i=1
δi i,z,t−1 + εz,t  
is  the summation of various binary indicators  , where   discerns the weather typeW i,z,t−1 i i  
between freezing rain, hail, thunderstorms, tornadoes, sleet, and high or damaging winds in zone 














                                                 (3)W W L T TP z,t = ∑
n
i=1
γi i,z,t + ∑
n
i=1
δi i,z,t−1 + β1 z,t + β2 z,t + β3 z,t
2 + εz,t  
 represents maximum daily zonal market load for zone   and time  , and   is temperatureLz,t z t T z,t  









          (4)W W L T TP zt = ∑
n
i=1
γi i,z,t + ∑
n
i=1
δi i,z,t−1 + β1 z,t + β2 z,t + β3 z,t
2 + λsy + μdow + εz,t  


















          (5)W W L T TP zt = ∑
n
i=1
γi i,z,t + ∑
n
i=1
δi i,z,t−1 + β1 z,t + β2 z,t + β3 z,t





In model (5),  explains the impact of weather type  in zone  at time  , and γi i z t δi
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  (1)  (2)  (3) 
VARIABLES  OLS  Controls  Fixed Effects 
       
freezingrain  ­0.0102***  ­0.00902***  ­0.0120 
  (0.00145)  (0.00241)  (0.00828) 
freezingrain_l  0.0134***  0.0133***  0.0136** 
  (0.000965)  (0.00357)  (0.00441) 
hail  ­0.0271**  ­0.0171*  ­0.0292*** 
  (0.00864)  (0.00838)  (0.00474) 
hail_l  ­0.00670  0.00210  ­0.00909 
  (0.00633)  (0.00628)  (0.00606) 
windy  0.0222  0.0137**  ­0.000536 
  (0.0119)  (0.00493)  (0.00956) 
windy_l  ­0.00447  ­0.0140  ­0.0276 
  (0.0169)  (0.0215)  (0.0162) 
sleet  0.0559***  0.0648***  0.0540*** 
  (0.00703)  (0.00785)  (0.00263) 
sleet_l  0.00499  0.0112  ­0.000191 
  (0.00680)  (0.00774)  (0.00228) 
thunder  0.00102  ­0.00374  ­0.00697 
  (0.0141)  (0.0139)  (0.0115) 
thunder_l  ­0.00993  ­0.00207  ­0.00562** 
  (0.0135)  (0.00665)  (0.00194) 
tornado  0.0372**  0.0438**  0.0481** 
  (0.0122)  (0.0131)  (0.0143) 
tornado_l  0.0356**  0.0347**  0.0293* 
  (0.0131)  (0.0136)  (0.0132) 
avgload    0.199***  0.511*** 
    (0.0511)  (0.110) 
tmaxk    304.0  493.8 
    (317.2)  (337.5) 
tmaxk2    ­0.531  ­0.868 
    (0.551)  (0.593) 
Constant  1,022*  ­42,539  ­71,104 
  (463.2)  (45,348)  (48,253) 
       
Observations  20,384  20,358  20,358 
R­squared  0.001  0.009  0.024 
SE Clustered by Zone  YES  YES  YES 
Season*Year FE      YES 
Day of Week FE      YES 
Zone FE      YES 
Robust standard errors clustered by zone in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 
18   
Table 2 ­ Congestion Prices by Zone in dollars per Gigawatt hour ($/GWh) 
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Figure 1 ­ Congestion 
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Figure 2 ­ Outage Map on 3/11/2013 
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Figure 3 ­ Map of NEISO Zones 
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